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INTRODUCTION 
In 1993, the Oswego County Soil and Water Conservation District began studies within the 
Lake Neatahwanta watershed that addressed several questions. What sub-watersheds of Lake 
Neatahwanta provide the greatest amount of nutrients, such as phosphorus and nitrate, to the 
Lake? Are the loadings from these watersheds high or low as compared to other known areas of 
significant nutrient loading? What is the amount of nutrients and soils being lost from the 
watershed? Are the losses related to meteorologic events and to what seasons of the year? 
The results of the previous study strongly suggested that Sheldon Creek was the major 
contributor of suspended solids and nutrients to Lake N eatahwanta. Over 53 8 metric tons of 
suspended solids were delivered to the lake representing 99% of the annual load. Similarly, 
Sheldon Creek contributed 89%, 90%, and 90% of the total phosphorus, total kjeldahl nitrogen 
and nitrate, respectively, entering Lake Neatahwanta. Comparison to streams with similar 
discharges in the upstate New York area suggested Sheldon Creek was heavily polluted. Most 
of the loss of nutrients and soil from the watershed into Lake Neatahwanta occurred during 
hydrologic events (i.e. precipitation and snow melts). 
It bears repeating from the 1994 report (Makarewicz and Lewis 1994) why certain elements 
were of concern and were monitored. Concentrations of total suspended solids in stream water 
generally reflect the amount of materials (e.g., soils) being lost from a watershed. These soils 
carry the nutrients phosphorus and nitrate from the watershed fertilizing the recipient lake while 
fertile soil· is being lost from the watershed. Phosphorus is an element required for plant growth 
whether on land or in the water. In lakes, phosphorus is often the limiting factor of 
phytoplankton growth and is the cause of eutrophicjation, or overproduction of or the 
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excessive amounts of pond scum in the water. Phosphorus may enter from the watershed as a 
result of sewage effluent disposal and because of heavy fertilizer use for lawns or in agriculture. 
Watersheds that contribute high loading of nutrients are potentially the cause of increased 
phytoplankton and macrophyte (weed) production. 
Here we report on the status of Lake Neatahwanta and losses of materials and nutrients from 
the various watersheds draining into the lake. Since 1994, Oswego Soil and Water Conservation 
District has begun several projects, Best Management Practices, to remediate and reduce loss of 
nutrients in the watershed. These include installation of rock rip-rap below the gaging station 
and the confluence of the Summerville and Sheldon Creeks, the installation of rock rip-rap in the 
drainage path near the gaging station on Sheldon Creek and the installation of fencing preventing 
cows from entering Sheldon Creek upstream from the gaging station at the Jeff Richards Farm. 
All of these management practices serve to reduce nutrient and material loss from the watershed 
to Lake Neatahwanta. This report updates the current status of the Lake Neatahwanta watershed, 
especially the Sheldon Creek watershed. 
SUMMARY OF RESULTS 
1. In the Sheldon Creek watershed, losses of total phosphorus, total suspended solids (i.e. soils) 
and total kjeldahl nitrogen (basically organic nitrogen) decreased in 1997 compared to 
1994. Based on the mean daily loss from the watershed, a 24% decrease in total 
phosphorus, a 14.7% decrease in the loss of soils (total suspended solids), and a 12.5% 
decrease in organic nitrogen (TKN) from the watershed was observed. Although a 
decrease in the loss of some nutrients and suspended matter from the watershed to Lake 
N eatahwanta was observed, caution in overemphasizing this result is required. As 
explained in the text, our estimates may be conservative. Nevertheless, the relationship 
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between phosphorus loading from watersheds and chlorophyll concentrations in Lake 
Neatahwanta in 1997 suggest a slight improvement in the lake. 
2. A surprising result was the major increase (over 80%) in sodium loss, a constituent of deicing 
salt, from the Sheldon Creek watershed. Concentrations of sodium during the month of 
July and August were very high (60 to 80 mg/L range compared to an annual average 
of --29 mg NaiL). For this to occur during a period when deicing salt is not used on 
roads is unusual. At first glance this looks like it may be groundwater loss from the 
watershed during a period of little or no precipitation, i.e. base flow. However, 
baseflow conditions also occurred in August and September and concentrations of 
sodium was low, not high, suggesting that the sodium source was not groundwater. 
Concentrations of nitrate were also high during the summer for non-event periods. 
3. Compared to the suburban and urban watersheds of Monroe County, Sheldon Creek has a 
phosphorus loading that is high, and due to its relatively small watershed, the 
phosphorus loading on an areal basis is much greater than creeks receiving treated 
sewage. As in 1994, this suggests a major point source or non-point source of 
nutrients in the Sheldon Creek watershed. Sheldon Creek is still the major source of 
nutrients and suspended solids to Lake Neatahwanta. 
4. Baseline or non-event concentrations of total phosphorus, nitrate nitrogen and sodium are not 
significantly different between 1994 and 1997 while total suspended solids (TSS) and 
total kjeldahl nitrogen (TKN) were significantly higher. 
5. The mean daily stream discharge values (m3/day) for 1997 were not significantly different 
from 1994. 
6. As in 1994, over 75% of the water discharged into Lake Neatahwanta was from Sheldon 
Creek (not including the Summerville Branch). 
RECOMMENDATIONS:· 
1. The following projects are suggested to verify the relative contributions of the following 
areas. 
a. Several events should be monitored at Ley and Summer\rille Creeks using a 
sequential sampler. SUNY Brockport would be able to provide a loaner. All estimates 
of loss of nutrients are based on baseline conditions and thus may be underestimated. 
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The itnpact on loadings of monitored events should be investigated at least once on 
these creeks. 
b. If not already completed, consideration should be given to monitoring the stonn 
sewers that empty into the lake during several events to develop son1e appreciation of 
the amount of nutrients entering from these direct drainage sources. 
2. A Stressed Stream Analysis should be considered for Sheldon Creek due to inordinately high 
loading of phosphorus and suspended solids. Stressed stream analysis or segment 
analysis is a technique that identifies the sources of pollutants within a watershed by 
subdividing the impacted watershed into small distinct geographical units. Samples are 
taken at the beginning and end of each unit to determine if a nutrient (or other 
contaminant) source occurs within that reach. We have found this technique very 
useful in identifying point and non-point sources that are not always obvious. 
3. The Lake Neatahwanta tributary monitoring should be continued to develop a strong baseline 
database of discharge and loading information. The continuous monitoring and event 
and non-event water chemistry sampling should be continued on Sheldon Creek as a 
reference or baseline site to note future improvements or degradation. 
4. Similarly, the summer monitoring of one site on Lake Neatahwanta should be maintained as 
a reference or baseline site for future improvements. 
5. Further management practices, such as the stabilization of stream embanlanents and the 
removal of cows from streams, that reduce the loss of nutrient and materials from 
sub-watersheds in the Lake Neatahwanta are warranted. Since a major portion of the 
loss of materials and nutrients to Lake Neatahwanta occurs during precipitation events, 
management practices that reduce nutrient and material losses during periods of high 
discharge are desirable. Management practices that target sources identified by stressed 
stream analysis (#2 above) would be expected to have the largest impact on Lake 
N eatahwanta. 
METHOQS 
General: 
Previous work and a site description of Lake N eatahwanta may be found in Makarewicz and 
Lewis (1994). Stream water samples were collected and strea1n height was 1neasured weekly at 
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stream sites from 1 October 1996 to 30 November 1997 by the Oswego County Soil and Water 
Conservation District. Only data from 1 December 1996 to 30 November 1997 are presented here 
(one annual cycle). Sites were chosen, above the influence of Lake Neatahwanta, for ease of 
access (i.e. closeness to a bridge or culvert for gaging purposes) (Fig. 1 ). These were the same 
sites monitored in the 1994 study of Makarewicz and Lewis (1994 ). Hydrological events were 
monitored hourly at Sheldon Creek with an Isco sequential sampler. An event was defined as a 
rise in stream depth of greater than 0.5m above daily ambient depth. 
All san1pling bottles were pre-coded so as to ensure exact identification of the particular sample. 
All filtration units and other processing apparatus were cleaned routinely with phosphate-free 
RBS. Containers were rinsed prior to sample collection with the water being collected. In 
general, all procedures followed EPA standard methods (EPA 1979) or Standard Methods for the 
Analysis of Water and Wastewater (APHA 1995) and were the same methods used in 1994 
(Makarewicz and Lewis 1994). Sample water for dissolved nutrient analyses (nitrate + nitrite) 
was filtered immediately with 0.45 1-1m MCI Magma Nylon 66 membrane filters and held at 4°C 
until analysis. 
Water Chemistry 
Chlorophyll a: Chlorophyll a was measured with a fluorometer following the method of 
Wetzel and Likens (1991). 
Nitrate + Nitrite: Dissolved nitrate+nitrite nitrogen analyses were perfonned by the 
auton1ated (Technicon Autoanalyser) cadmium reduction method (EPA 1979) . 
Sodium: Sodium was determined by atomic absorption spectrophotometry (Perkin Elmer 3030) 
APHA 1995). 
Total Phosphorus: The persulfate digestion procedure was used prior to analysis by the 
automated (Technicon Autoanalyser) colorimetric ascorbic acid method (APHA 1995). 
Total Kjeldahl Nitrogen: Analysis was performed using a modification of the Technicon 
Industrial Method 329-74W/B. The following modifications were performed: 
1. In the sodium salicylate-sodium nitroprusside solution, sodium nitroferri-cyanide (0.4g) 
replaced the concentrated nitroprusside stock solution . 
2. The reservoir of the autoanalyser was filled with 0.2M H2SO4 instead of distilled water. 
· 3. Other reagents were made fresh prior to each analysis. 
Total Suspended Solids: APHA (1995) Method 2540D was employed for this analysis . 
Physical Measurements: 
Stream Velocity: Stream velocity was measured either in the culvert or within the cement 
channel of a bridge (Chow 1964). Measurements were at equally spaced locations at each station 
on all dates with a Global flow meter. 
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Stream Height: Hourly readings of stream level from Sheldon Creek were 1neasured using an 
Isco Flow Meter equipped with a bubbler sensor (Fig. 2). On all other streams, stream height 
was detennined weekly by 1neasuring the distance fron1 the surface of the strean1 to a standard 
location on the overlying bridge or culvert. Strean1 area for various stremn heights were 
calculated using a polynomial regression developed earlier (Makarewicz and Lewis 1994). 
Discharge and Loading: 
Sheldon Creek: 
Hourly stage height readings obtained from the Isco Flow Meter on Sheldon Creek were 
converted to discharge utilizing the combined 1994/1997 rating curve (Fig. 3). Visual inspection 
of the 1994 and the combined 1994 and 1997 rating curve suggests that they were similar. Where 
hourly readings were not available, the daily average level or the weekly stream height 
1neasurement was used for calculation of discharge. In the calculation of nutrient loading to the 
lake, event loading was calculated by adding up hourly discharge for both the rising and falling 
limb and multiplying them by their respective chemistries. During non-event periods, hourly 
discharge was summarized into a weekly discharge and rnultiplied by that period's chemistry 
value. If a hydrologic event occurred during the week, event loading was substituted for the 
period of the event to obtain total loading (event plus non-event). 
Other Creeks: 
Rating curves for other creeks were developed based on the cross sectional area and velocity at 
different stream heights for each of the sa1npled tributaries of Lake Neatahwanta. As in 1994, 
the high correlation between discharge from Sheldon Creek and Summerville (r=0.85) and Ley 
Creeks (r=0.87) allowed the estimation of continuous discharge in these creeks based on daily 
discharge from Sheldon Creek (Table 1). After daily discharges for all creeks were calculated, 
the loading calculations were handled similar to Sheldon Creek with the exception of events. 
Event discharge for the other creeks was not separated into rising and falling limbs. The total 
event discharge was multiplied by the weekly chemistries to obtain event loading. Since 
chemistry from non:.event periods underestimate chemistry from event periods, loading fro1n 
creeks, except Sheldon Creek, are conservative (i.e., they are underestimates). 
Watershed Area: Areas used in the loading calculations were obtained by planimetry from 
U SGS topography maps. Watershed areas were not the whole area of the watershed but were the 
area of the watershed upstream from the sampling point. 
Quality Control 
Quality Assurance Internal Quality Control: Multiple sample control charts (APHA 1995) 
were constructed for each parameter analyzed, except total suspended solids and chlorophyll. A 
prepared quality control solution was placed in the analysis stream for each sampling date. If the 
control solution was beyond the set limits of the control chart, corrective action was taken and 
the samples re-run. 
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External Quality Control: The New York State Department of Health's Environmental 
Laboratory Approval Program (ELAP) proficiency test results for our laboratory are presented in 
Table 2. 
RESULTS and DISCUSSION 
Discharge 
The mean daily stream discharge values (m3/day) for 1997 were not significantly different from 
1994 and were in descending order: Sheldon Creek (1997-103,871; 1994- 96,831); Summerville 
Creek (1997- 18,460; 1994-20,562) and Ley Creek (1997-7,628; 1994-8,051) (Table 3). As in 
1994, over 75% of the water discharged into Lake Neatahwanta was from Sheldon Creek (not 
including the Summerville Branch) (Fig. 4). Unlike 1994 where discharge was highest in the 
spring, discharge in 1997 was highest in the winter (33.2% of total discharge) . 
Water Chemistry 
Annual means for stream water chemistry data are presented in Table 3. As in 1994, 
concentrations of total phosphorus, total suspended solids and total kj eldahl nitrogen in stream 
water are highest in Ley Creek, while nitrate and sodium concentrations were highest in Sheldon 
Creek. 
Shel.9-on Creek: Baseline or non-event concentrations of total phosphorus, total suspended 
solids, nitrate nitrogen and sodium are not significantly different between 1994 and 1997 (Table 
4) while total kjeldahl nitrogen (TKN) was significantly higher. During hydrologic events, total 
phosphorus, total suspended solids and TKN concentrations were not significantly different 
while nitrate nitrogen and sodium were significantly higher in 1997 than 1994. 
Seasonal Concentrations: 
Concentrations of sodium during the month of July and August are intermittently high (Fig. 5, 
Appendix 2). Nitrate also increased dramatically during June after a progressive weekly decrease 
• 
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in May (Fig. 6). At first, the higher concentrations suggest a groundwater influence from the 
watershed during a period of little or no precipitation (i.e. base flow) that could raise stream 
concentrations. However, baseflow conditions also occurred in August and September and 
concentrations of these same ions were considerably lower, especially sodium. This would 
suggest a point or non-point source in the watershed that would be releasing these chemicals at 
this time of the year. This idea is also supported by the fact that concentrations of sodium and 
nitrate do not increase in Ley and Summerville Creeks in the summer (see below). Monitoring 
of a few wells in the area would answer the question of groundwater intrusion. If nitrate and 
sodium increased in concentration in the wells during the same period as in the creek, it is likely 
the increase in the concentration is do to groundwater influences rather than runoff from a source 
in the watershed. 
Ley Creek: Total phosphorus, nitrate, and sodium concentrations were not significantly higher 
in 1997 compared to 1994. TKN and total suspended solid concentrations were significantly 
higher in 1997 than 1994 (Table 3). Unlike Sheldon Creek, seasonal concentrations of sodium 
and nitrate decreased into the summer from highs in the spring (Appendix 4). 
Summerville Creek: Total phosphorus; nitrate, and total suspended solids concentrations were 
not significantly higher in 1997 compared to 1994 (Table 3 ). Sodium and TKN concentrations 
were significantly higher in 1997 than 1994. U nlike Sheldon Creek, seasonal concentrations of 
sodium and nitrate decreased into the su1nmer from highs in the spring (Appendix 3). 
Lake Neatahwanta: Chemistry data are provided in Table 5. 
Loading 
Table 6 presents mean daily annual loading of total phosphorus, total kjeldahl nitrogen, 
nitrate, total suspended solids and sodium for the 1994 and 1997 period in Sheldon Creek. The 
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loading data presented here is based on continuous discharge measured at Sheldon Creek and 
thus reflects the high discharge caused by precipitation events and snow melt From December to 
March, 1997 event discharge and chemistry was not available as samples were not taken because 
of a malfunction in the continuous discharge recorder. The device was being repaired. After the 
repaired unit was back in service the trigger to fire the automatic sampler was set at 0.5m above 
ambient stream height based on the frequency of events sampled in 1994. The trigger level of 
0.5m above ambient proved to be high and several events during the spring, summer and fall of 
1997 were not sampled and should have been (Appendix 1 and Appendix Table A). For these 
events, chemistry was obtained from the routine weekly samples that by chance occurred within 
two days of the hydrologic event. These measurements would be analogous to the falling limb of 
the event hydrograph. Because the event chemistry is heavily weighted by chemistry data from 
the falling li1nb as opposed to the rising limb, the material and nutrient losses from watershed are 
probably an underestimate. In Ley and Summerville Creeks, the calculated losses from the 
watershed are not weighted by any event chemistry and thus may be underestimates also. Annual 
loading can be derived by multiplying values from Table 7 by 365. 
Overview: As discussed in the 1994 report, a comparison of Lake Neatahwanta tributaries to 
Monroe County creeks is instructive in identifying the relative condition of creeks entering Lake 
Neatahwanta (Table 8). Compared to the suburban and urban watersheds of Monroe County, 
Sheldon Creek has a phosphorus loading that is exceedingly high, and due to its relatively small 
watershed, the phosphorus loading on an areal basis is much greater than creeks receiving treated 
sewage (Lower Northrup Creek, Irondequoit Creek prior to diversion of sewage). Areal based 
phosphorus loading of Summerville and Ley Creeks are comparable to the Monroe County 
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creeks receiving treated sewage. This suggests a major point source or non-point source of 
nutrients in the Sheldon Creek watershed. 
Sodium: 
INCREASES IN LOSSES FROM THE 
SHELDON CREEK WATERSHED COMPARED TO 1994 
A surprising result was the major increase (over 80%) in sodium loss, a constituent of deicing 
salt, from the Sheldon Creek watershed into the lake (Table 6). Concentration of sodium during 
events was significantly higher in 1997 than 1994 and sodium concentrations increased during 
the summer, particularly July of 1997, from 20 to 80 mg/L (Fig. 5). Much of the sodium loss 
from the watershed occurred during baseline flow (nearly 80%) (Fig. 7). As in 1994, the major 
source of sodium in Lake Neatahwanta was Sheldon Creek (Table 7) which contributed >90% of 
the sodium entering the Lake in 1997 (87% in 1994). 73.5% of the salt (as sodium) that enters 
the lake, enters in the winter and spring when deicing salt is applied to roads. 
Nitrate: 
Nitrate loss from the Sheldon Creek watershed behaved similar to sodium. Over 70% of the 
loss from the watershed into Lake Neatahwanta took place during baseline conditions with 
62.8% being lost in the fall and winteL As with sodium, the loss of nitrate frorn the Sheldon 
Creek ·watershed increased from 1994 to 1997 by 30 kg/day (Table 6). Unlike sodium, the 
annual baseline chemistry concentration was not significantly different between the years . 
Nitrate concentration during events was significantly higher in 1997 than 1994 . 
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DECREASES IN MATERIAL LOSSES FROM THE 
SHELDON CREEK WATERSHED 
Total Phosphorus, Total Suspended Solids and Total Kjeldahl Nitrogen 
In the Sheldon Creek watershed, the largest contributor of materials to Lake N eatahwanta, 
losses of total phosphorus, total suspended solids (i.e. soils) and total kjeldahl nitrogen (basically 
organic nitrogen) decreased in 1997 compared to 1994 (Table 6). Based on the mean daily loss 
from the watershed a 24% decrease in total phosphorus, a 14.7% decrease in the loss of soils 
(total suspended solids), and a 12.5% decrease in organic nitrogen (TKN) from the watershed 
was observed. As in 1994, most of the loss of these materials from the watershed to Lake 
Neatahwanta were during event conditions (Fig. 7). Control of material losses from the Sheldon 
Creek watershed during events should be a priority. Although a decrease in loading was 
observed to Lake Neatahwanta, Sheldon Creek is still the major source of nutrients to Lake 
Neatahwanta (Figs. 4 and 8). A word of caution is required. Because the event chemistry, 
included mostly only the falling limb of the event hydro graph generally has lower concentrations 
than rising limb, we may be underestimating the loss of materials from the watershed. They 
may be an underestimate because generally the concentration of materials is higher in the rising 
li1nb. Nevertheless, the relationship between phosphorus loading frorn watersheds and 
chlorophyll concentrations in Lake Neatahwanta in 1997 suggest a slight improvement in the 
lake (Fig. 9). 
Best Management Practices: 
To achieve the goal of controlling macrophytes and in1proving the water quality of Lake 
N eatahwanta, manage1nent of the watersheds draining into Lake N eatahwanta has begun by the 
Oswego Soil and Water Conservation District. These include efforts to reduce soil lost by rock 
rip-rapping of the strean1 banks in eroding areas and limiting the access of cows into the stream . 
12 
;p •g, \' ;'''','''' '; .l 
• ; � *' 
� .... i 
•' ! ' \ 
•'",·.,, � !; 
� • 1, < J
•';"iil···· ·  1;1 0( � 
� •1 • ' �' $; •' 'll ..  '., , � � '� 
.' 1 �1 �' 
� :�1 
•''; ·�} 
•' ''.:,� � ,. �  
• ' '. ' �
.'q ' � 
• ' ' 
• ' :,1 . ,, *
• i 
?! ,j 
Whether or not management practices include a reduction of fertilization, control of water 
1nove1nent can be a means of significantly reducing non-point source pollution. Since water 
1nust come in contact with the nutrient source and then be transported to the surface (or 
subsurface) water body, the nutrients in water bodies are functions of soil fertility and quantities 
of transporting water. Management practices which reduce surface runoff have been shown to 
dramatically decrease the magnitudes of sediment and chemical losses from land areas (Haith 
1975) . 
Haith (1975) and the NYSDEC (1986) recommend use of buffer strips of forest or grass 
between the pollutant source and a stream to intercept the runoff, resulting in removal by 
deposition or filtering by the vegetative cover. Other management practices include diversion 
terraces and ditches, stormwater detention ponds, wetlands and infiltration pits. The relatively 
few days of high runoff required to export much of the annual water and nutrients from the Lake 
Neatahwanta watershed implies the necessity of management practices designed to deal with the 
large volumes of water involved during intense runoff events. Changes in cropping and soil 
conservation practices, decreases in impervious services and provision of buffer areas along 
surface waterways will result in predictable changes in runoff quantities and qualities and hence 
non-point source pollution (Haith 197 5) . 
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Table 1. Regression equations predicting discharge for Lake Neatahwanta tributaries on 
continuous discharge at Sheldon Creek in 1997. SHEL =Sheldon Creek discharge (m3/s) . 
Creek Regression Equation Coefficent 
Summerville Creek m3/s = SHEL x 0.24501 - 0.07675 r2 = 0.85 
Ley Creek m3/s = SHEL x 0.12789 - 0.06381 r2 = 0.87 
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Table 3. Summary of physical and baseline chemical parameters for 1997 (1 Dece1nber, 1996 to 30 November 1997) and 1994 in 
Sheldon, Summerville and Ley Creeks. Values represent the annual mean± standard error followed by the range. 
� Sheldon 
1994 1997 
Total phosphorus 102.4 ± 7.0 92.0 ± 10.1 
(�g P/L) 19.6-245.4 33.2-547.2 
Nitrate +nitrite 1.41 ± 0.06 1.55 ± 0.08 
'(mg N/L) 0.03-2.68 0.27-3.99 
Total suspended 8.9 ± 1.3 15.5±3.2 
solids (mg/L) 0.0-54.0 0.0-139.2 
Total kje1dahl 658 ± 39 910 ± 45 
nitrogen (�g N/L) 250- 1985 I 410-1740 
Sodium (mg/L) 26.03 ± 1.89 29.89 ± 2.32 
8.50-59.16 9.77-87.92 
Discharge (m3 /d) 96,831 103,871 
Watershed area (ha) 1357 
Summerville 
1994 
115.3 ± 15.2 
15.2-657.5 
0.40 ± 0.08 
0.00-2.78 
8.5 ± 1.6 
0.4-57.8 
675 ± 44 
70-1710 
6.48 ± 0.21 
1.22-9.88 
20,562 
17 
1997 
108.1 ± 14.8 
1.1-487.5 
0.34 ± 0.07 
0.05-2.99 
10.8±3.7 
0.0-145.8 
836 ± 47 
330-1890 
8.66 ± 0.44 
3.03-21.38 
18,460 
409 
Ley 
1994 1997 
278.8 ± 27.0 270.8 ± 30.0 
39.6-1167.5 48.9 -1008.0 
0.76±0.16 1.13±0.33 
0.00-8.62 0.00-15.75 
10.1 ± 1.7 23.7 ± 4.7 
0.0-62.8 0.4-153.2 
825 ± 47 1128 ± 92 
148-1930 100-3600 
9.48 ± 0.76 11.59 ± 0.90 
2.78-27.29 4.29-32.90 
8,051 7,628 
632 
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Table 4. Average Sheldon Creek event and baseline chemistry for the 1994 and 1997 studies. 
Event chemistry in 1997 represents the average of three full events (rise and fall) and 14 partial 
events (falling portion of the hydrograph). 
TP N02+N03 Na TSS TKN 
(!Jg/L) (mg/L) (mg/L) (mg/L) (!Jg/L) 
Event 
1997 702.8 1.71 26.37 831.6 2733 
1994 917.2 1.11 16.92 733.6 3050 
Baseline 
1997 92.0 1.55 29.89 15.5 912 
1994 102.4 1.41 26.03 8.9 658 
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Table 5. Water chen1istry paran1eters for grab samples taken on Lake Neatahwanta. TP =total 
phosphorus, SRP = soluble reactive phosphorus, TKN =total kjeldahl nitrogen Chl a = 
chlorophyll a, ND =non-detectable. 
DATE TP Nitrate SRP TKN Chi a TSS 
(J.tg P/L) (mgN/L) (J.tg P/L) (J.tg N/L) (J.tg/L) (1ng/L) 
06-15-93 128.2 ND NA 1,850 85.2 25.2 
07-20-93 268.6 0. 1 NA 3,500 56.0 30.9 
08-24-93 171.4 ND NA 3,950 37.1 3 1.0 
10-2 1-96 202.4 ND 27.7 1,500 48.2 NA 
07-15-97 95.3 ND 27.5 3,630 27.1 NA 
08-25-97 668.4 ND 234.5 4,480 30.0 NA 
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Table 6. Daily loss of nutrients and materials fro1n the Sheldon Creek watershed in 1994 and 
1997. "1997 -Baseline " is calculated based on baseline chemistry only and provides a 
co1nparison to the event adjusted chemistry for 1997 and 1994. TP=Total Phosphorus. 
Na=Sodium. TSS=Total Suspended Solids. TKN=Total Kjeldahl Nitrogen . 
Discharge TP Nitrate Na TSS TKN 
(m3/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) 
1997 103,871 28.2 158 2,640 22,366 140 
1997 -Baseline 103,871 15.1 150 2,484 5,434 104 
1994 96,831 37.2 128 1,475 26,232 160 
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Table 7. Average daily loading of selected pararneters from Sheldon, Sum1nerville and Ley 
creeks, 1 Decen1ber 1996 to 30 Noven1ber 1997. Annual loading can be derived by multiplying 
values by 365. TP =total phosphorus, TSS =total suspended solids and TKN =total kjeldahl 
nitrogen. 
Discharge TP Nitrate TSS TKN Sodium 
(m3/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) 
Sheldon 103,871 28.19 158.08 22,366 140.26 2,640 
Summerville 18,460 2.02 5.43 123 13.00 151 
Ley 7,628 2.70 7.14 110 7.28 90 
Discharge TP Nitrate TSS TKN Sodium 
(m3/ha/d) (g/ha/d) (g/ha/d) (g/ha/d) (g/ha/d) (g/ha/d) 
Sheldon 76.5 20.8 116.5 16,482 103.4 1945 
Su1nmerville 45.1 5.0 13.3 302 31.8 370 
Ley 12.1 4.3 11.3 175 11.5 142 
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Table 8. Comparison of phosphorus loading in subbasins of the Irondequoit Bay watershed, 
other Monroe County creeks, tributaries of Sodus and Port Bays and Lake Neatawanta 
tributaries. Irondequoit basin data are from 1980-81 (O'Brien and Gere 1983). Data from other 
Monroe County creeks are from 1987-88 (Makarewicz 1988). Wayne County creek data from 
1990-91 are from Makarewicz et a!. 1991. Makarewicz et a!. 1992 and Makarewicz et a!. 1993 . 
Subbasin or Creek Total Phosphorus Total Phosphorus 
Loading Loading 
(kg P/d) (g P/ha/d) 
Irondequoit Watershed 
Irondequoit Creek at Browncroft 
Blvd. 1975-77 (pre-diversion) 220 5.6 
1978-79 (post-diversion) 78.00 2.00 
Irondequoit Creek at Blossom 
Road (remedial action) 
1979 85 2.30 
1982 34 0.92 
1985 28 0.76 
Monroe County Creeks 
Larkin 2.20 0.70 
Buttonwood 3.60 1.58 
Lower Northrup 12.40 6.64 
Upper Northrup 3.40 3.23 
Wayne County Creeks 1990-91 1991-92 1992-93 1990-91 1991-92 1992-93 
First 0.13 0.09 0.17 0.11 
Second 0.49 0.38 0.19 0.15 
Third 0.60 0.47 0.50 0.39 
Clark 0.04 0.03 0.03 0.22 
Sodus West 0.49 0.35 0.60 0.43 
Sodus East 21.47 26.27 34.58 7.01 8.57 11.28 
Port Bay Watershed 1990-91 1991-92 1992-93 1990-91 1991-92 1992-93 
Wolcott 17.24 12.73 22.13 3.90 2.88 5.01 
Bobolink 0.01 0.02 
Clapper 0.39 1.97 
Sanford 0.25 1.11 
Williams 0.24 0.27 
Lake Neatahwanta Watershed 1993-94 1996-97 1993-94 1996-97 
Sheldon 37.20 28.20 27.41 20.80 
Summerville 2.24 2.02 5.47 5.00 
Ley 2.37 2.70 3.75 4.30 
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Appendix 1. Notes on setting the "trigger level" at Sheldon Creek 
Over a whole year only two hydrologic events triggered the autosampler on Sheldon Creek. 
It is true that the sampler was under repair for three months. However, after the repair a quick 
review of Figure 2 suggests that there were more than two events that should be sampled. The 
following Table A provides a list of the events labeled by date in Figure 2. The table provides 
the stream level, the "trigger level" set in the field, the maximum level of the event and 
discharge. 
The current practice is to set the "trigger level" at 0.5m above the ambient stream level 
without regard to season. We suggest the following be considered: 
1. The setting of the "trigger level" needs to consider the stage (depth) of the creek. If we 
are on the falling limb of an event, setting the "trigger level" at 0.5 above ambient depth may be 
too high. As the creek level decreases from the event, the "trigger level" may end up being 
artificially high. This has to be considered in setting the "trigger level" or the level has to be 
checked daily during periods of high flow: 
2. The "trigger level" should vary with season. Even though several events occurred during 
the year, we sampled only two in the late fall. The following seasonal " trigger level" schedule is 
offered. 
Winter 
Spring 
Summer 
Fall 
Trigger Level 
(m) 
0.4 
0.3 
0.2 
0.4 
3. We need to review these levels during the season. Depending on whether a dry or wet 
year occurs these trigger levels may need to be changed. 
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.. Table A. List of hydrologic events from 1 December 1997 to 30 Noven1ber 1997, Sheldon 
Creek. 1 Discharge estimated from weekly value. NS=No Sampler . 
.. Date Discharge Event Stream Trigger Maximum Trigger Set 
(m3) Chemistry Level Level Level of Date on .. Event Data Sheet ' 
Event 1 11/30/96 2,248,019 Yes 1 1.09 1.57 ? 11126 .. Event 2 12/13/96 604,880 Yes 1 0.99 1.51 ? 12/10 
Event 3 03/01197 2,221,455 No1 1.10 NS ? 2/25 ... Event 4 03/25/97 1,160,875 No 0.83 NS 1.49 3/24 
Event 5 03/29/97 306,552 No 0.83 NS 1.14 3/24 
... Event 6 03/30/97 857,894 No 0.83 NS 1.19 3/24 . Event 7 04/12/97 202,988 No 0.84 1.37 1.09 4/17 
... Event 8 04/28/97 372,890 No 0.75 1.44* 1.14 4/22 Event 9 05/03/97 258,646 No 0.89 1.44* 0.97 4/24 
Event 10 05/09/97 102,140 No 0.78 1.44* 0.94 5/5 
- Event 11 05/19/97 338,696 No 0.79 1.99** 1.08 5/13 
Event 12 06/01197 118,197 No 0.68 1.10 0.87 5/27 
.. Event 13 06/13/97 98,620 No 0.74 1.24 0.93 6/9 Event 14 06/18/97 157,298 No 0.75 1.28 0.95 6116 
Event 15 07/03/97 30,969 No 0.68 1.18 0.85 711 ... Event 16 08/16/97 12,312 No 0.59 0.64*** 0.91 8/11 
Event 17 08/22/97 20,129 No 0.58 1.00 1.03 8/18 
.. Event 18 09/19/97 15,346 No 0.62 1.11 0.92 9/15 Event 19 09/29/97 147,415 No 0.62 1.13 0.86 9/22 
Event 20 H)/27/97 90,945 No 0.68 1.18 0.82 10/22 Ill Event 21 11101197 70,659 No 0.80 1.20 0.87 10/27 
Event 22 11/02/97 89,842 Yes 0.80 1.20 1.25 10/27 
.. Rise Event 22 11/02/97 180,416 Yes 0.80 1.20 1.25 10/27 
Fall 
Ill Event 23 11/26/97 481,442 No 0.81 1.31 1.26 11/25 Event 24 11/30/97 419,876 No 0.80 1.31 1.18 11125 
.. *Was not changed **Very high trigger 
... ***Should be an event. Entry Error? 
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.. Appendix 2. Water chemistry concentrations for Sheldon Creek . Date TP N02+N03 Na TSS TKN 
f.J9 P/L mg NIL mg/L mg/L f.JQ N/L 
.. 1 0/9196 64.6 1 .22 24. 1 7  6.0 500 1 011 5/96 51 .0 0.96 32.04 6.6 480 
1 0/21 /96 31 5.0 1 .93 1 3.30 26.6 1 040 
.. 1 0129/96 22.9 0. 1 0  8.94 0.6 950 1 1 /5/96 1 1 1 .5 1 .35 21 .31 2.4 520 1 1 /1 2/96 97.3 1 .55 1 2. 1 5  6.6 770 
1 1 /20/96 62.6 1 .42 1 2.25 2.4 700 
.. 1 1 /26/96 75.6 1 .74 1 5.92 9.0 1 270 1 213/96 1 09.7 1 .38 1 2.96 6.8 770 1 2/1 0/96 58.8 1 .55 1 8.64 3.4 520 
1 2/1 6/96 547.2 1 .52 1 5.87 9.0 530 
.. 1 2123/96 60.9 1 .65 22.44 4.8 420 1 2/31 /96  1 05.4 1 .67 21 .91 1 5.9 700 1 n197 84.9 1 .47 20.78 0.8 750 
1 /1 3/97 46.7 1 .64 25.47 6.0 690 
.. 1 /21 /97 38.8 1 .61 23.91 6.4 650 1 /28/97 52.5 1 .50 25.25 9.5 650 2/3/97 46.7 1 .27 35.50 22.0 530 
2/1 1 /97 1 09.9 1 .40 36.88 58.6 650 
IIIII 2/1 8/97 52.6 1 .60 27.00 1 1 .8 690 2/25/97 76.6 1 .60 1 7.50 1 4.6 5 1 0  3/3/97 48.0 1 .21 1 1 .32 4.4 820 
3/1 1 /97 76.8 1 .38 1 2.97 4.6 61 0 
.. 3/1 8/97 37.9 1 .43 21 . 1 0  4.4 890 3/24/97 54.9 1 .29 21 .09 4.0 4 1 0  4/1 /97 82.0 1 .09 1 6.72 5.0 1 740 
4nl97 59. 1  1 .04 20.72 1 3.0 790 
.. 4/1 4/97 35.4 0.90 20.48 3.6 81 0 4/22197 33.2 1 . 1 0  27.75 3.0 1 090 4/29/97 48.0 0.65 21 .40 1 1 .6 1 550 
5/5/97 48.6 0.73 25.80 1 6.2 850 
... 05/1 3/97 61 . 1  0.65 22.93 9.8 720 05/1 9/97 48.9 0.78 23.43 1 4.0 790 05/27/97 1 55.9 0.27 9.77 78.6 1 060 
06/02/97 69.2 0.58 21 .38 1 1 .0 1 1 20 
.. 06/09/97 63. 1  1 .39 31 .20 1 0.2 1 51 0  06/1 6/97 68.0 1 .81 42.72 6.2 1 490 06/24/97 1 06.7 1 .48 37.90 6.6 880 
07/01 /97 94.7 1 .87 58.80 5.8 990 
.. 07/08/97 81 .6 1 .83 60.50 8.0 870 07/1 4/97 86.7 1 .61 41 .82 6.6 1 1 60 07/23/97 74.5 1 .94 75.25 1 7.8 1 080 
07/30/97 88.6 2.07 81 .50 1 5.2 1 600 
.. 08/05/97 88.5 2.24 22.43 30.2 1 490 08/1 1 /97 78.6 2. 1 4  25.89 8.3 1 490 08/1 8/97 80.6 2.96 87.92 1 5.0 1 41 0  
08/25/97 1 23.4 1 .75 60.44 30.6 790 
.. 09/02/97 1 37.6 2.08 33.06 60.0 700 09/08/97 1 09.8 1 .75 32.96 45.2 760 09/1 5/97 1 73.9 1 .44 31 .62 1 39.2 81 5 
09/22/97 65.5 1 .56 33.45 7.4 870 
... 1 0/0?197 1 56.7 2.08 36.78 3.6 91 0 1 0/06/97 1 27. 1 1 .51 31 .42 5.6 980 1 0/1 5/97 79.2 1 .26 26.85 1 0.0 680 
1 0/22/97 57.4 1 .29 26. 1 9  2.2 670 
.. 1 0/27/97 1 1 2.0 1 .03 26.65 8.0 700 1 1 /03/97 1 89.3 3.99 1 7. 1 6  5.8 1 280 1 1 /1 0/97 1 1 7.0 2.37 22.84 1 3.6 9 1 0  
1 1 /1 7/97 52.5 1 .23 25.03 0.0 1 1 20 
.. 1 1 /25/97 81 .7 1 .91 1 9.01 0.5 770 1 2/01 /97 1 30.2 2.75 1 3.73 6.6 1 020 
..... 
3 3  
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.. Appendix 3. Water chemistry concentrations for Summerville Creek. Date TP N 02+N03 Na TSS TKN 
IJQ P/L mg NIL mg/L mg/L IJ9 NIL 
• 1 0/9/96 725.4 0.20 1 3.25 8.4 1 41 0  1 0/1 5/96 1 627.5 0.29 9. 1 2  1 .8 1 260 
1 0/21 /96 41 1 .6 1 .01 7.37 1 2.6 1 61 0  
.. 1 0/29/96 68.5 1 .32 7.38 2.0 980 1 1 /5/96 1 30.8 0. 1 5  9.29 1 .0 430 1 1 /1 2196 1 20.5 0.25 6.53 2.0 675 
1 1 /20/96 92.8 0. 1 6  6.68 1 .6 540 
.. 1 1 /26/96 92.3 0.20 6.80 2.0 61 0 1 213/96 98.4 0.30 6.24 1 .6 500 1 211 0/96 88. 1  0.23 8.24 5.6 330 
1 211 6/96 1 1 2.3 0.22 8.00 5.0 430 
.. 1 2123/96 76.0 0.23 8.67 0.9 440 1 2131/96 1 03.3 0.20 8.90 2.0 400 1 /7/97 94.5 0.27 8.74 0.4 980 
1 /1 3/97 248.1 0.21 9.29 1 45.8 1 01 0  
.. 1 /21 /97 71 .2 0.21 9.00 1 9. 5  720 1 /28/97 92. 1  0. 1 8  9.38 8.0 680 213/97 75. 1 0.1 7 1 8. 1 4  0.4 430 
211 1 /97 1 47.3 0. 1 7  20.25 2.4 460 
.. 211 8/97 76.2 0. 1 7  1 1 .90 4.4 560 2125197 1 66.8 0.44 8.70 6.0 670 3/3/97 1 07.0 0.33 4. 1 5  1 .9 370 
3/1 1 /97 77.8 0.30 3.03 1 .3 430 
.. 3/1 8/97 37.6 0.22 7.34 1 .6 640 3/24/97 73.2 0. 1 8  7.52 5.6 635 4/1 /97 98.5 0. 1 4  8.04 1 .4 860 
4/7/97 81 .6 0.05 6.47 2.8 780 
.. 4/1 4/97 478.0 0. 1 0  8.79 3.2 1 285 4/22197 1 8. 5  0. 1 0  9.58 4.6 1 320 4/29/97 487.5 0 . 1 7  8.41 4.2 1 060 
5/5/97 332.9 0.09 9.08 1 .6 680 
.. 05/1 3/97 43.5 0.09 8.87 4.0 730 05/1.9/97 47.5 0. 1 2  7.78 8.2 820 05/27/97 437. 1 0. 1 9  9.91 3.4 740 
06102197 38.8 0. 1 3  21 .38 9.2 630 
.. 06/09/97 50.4 0.08 9.33 0.7 880 06/1 6/97 80. 1 0.1 1 9.80 3.7 1 050 06/24/97 76.7 0. 1 4  8.81 1 .8 870 
07/01 /97 1 1 2.2 0. 1 9  1 0.91 4.6 770 
... 07/08/97 74.4 0. 1 9  7.25 3.6 1 080 07/1 4/97 1 04.7 0.20 8.57 4.0 1 1 60 07/23/97 73.0 0.31 6.98 8.6 91 0 
07/30/97 21 5.2 0. 1 3  6.92 1 31 .8 1 890 
Ill 08/05/97 1 00.3 0. 1 3  6.24 9.2 500 08/1 1 /97 94.9 0. 1 5  5.94 20.4 430 08/1 8/97 84.3 0.20 6.47 8.8 850 
08/25/97 70.0 0.22 6.52 36.0 1 460 
... 09/02197 59.4 0.39 8.53 7.2 970 09/08/97 63.3 0. 1 2  7.05 8.2 900 09/1 5/97 62.6 0. 1 8  7.40 1 6.6 890 
09/22/97 60.9 0. 1 6  8.27 1 5.2 880 
- 1 0/02197 1 . 1  2. 1 6  8.07 6.0 1 450 1 0/06/97 3.0 2.99 7.70 3.2 1 490 1 0/1 5/97 38.6 0.05 9.87 1 .2 900 
1 0/22197 30.7 0.1 1 8.02 < 0.2 1 1 20 
.. 1 0/27/97 243. 1 1 . 1 5  6.90 3.2 1 580 1 1 /03/97 81 .0 1 .43 7.85 5.0 930 1 1 /1 0/97 44. 1 0.59 7.47 3.0 450 
1 1 /1 7/97 61 .0 0.96 7.90 2.4 700 
.. 1 1 /25/97 1 8.5 0. 1 3  7.60 1 .0 1 01 0  1 2/01 /97 1 6.8 0. 1 9  7.02 2.2 620 
Ill 
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II Appendix 4. Water chemistry concentrations for Ley Creek. 
Date TP N 02+N03 Na TSS TKN 
�g P/L mg N/L mg/L mg/L �g N/L 
.. 1 0/9/96 1 1 4.3 0.61 1 4.95 1 9.8 720 1 0/1 5/96 64.7 0. 1 1  33.20 9.2 600 
1 0/21 /96 363.3 2. 1 8  1 0.03 1 4.4 1 1 1 0  
.. 1 0/29/96 298.2 1 .44 9.54 4.0 1 1 90 1 1 /5/96 1 42.9 0.61 1 3.58 3.6 880 1 1 /1 2/96 1 32.3 0.41 8.22 4.8 1 300 
1 1 /20/96 76.8 0.49 1 1 .56 6.4 900 
Ill 1 1 /26/96 475.6 0.78 1 5.88 3.4 740 1 2/3/96 392.2 0.59 7.50 23.8 980 1 2\1 0\96 875.2 0.76 9.70 6.2 840 
1 2/1 6/96 750.4 0.76 9. 1 9  1 7.6 870 
... 1 2/23/96 363.2 0.50 1 1 . 56 5.6 620 1 2/31 /96 1 008.0 0.77 1 0.52 33.6 980 " 1 /7/97 548.8 0.81 1 0. 36 3.0 930 
1 /1 3/97 433.6 0.48 1 3. 20 5.8 670 
Ill 1 /21 '97 1 1 7.2 0.50 1 3.94 2.5 890 1 /28/97 206.8 0.75 1 5.91 1 0.5 21 40 2/3/97 1 1 0.2 0.50 31 .56 23.8 61 0 
2/1 1 /97 1 72.4 0.65 29.56 5.2 950 
Ill 2/1 8/97 1 25.7 0.62 1 9 . 1 0  9.0 790 2/25/97 521 .5 0.82 1 1 .70 9.8 600 . 3/3/97 438.9 0.64 6. 1 4  1 1 .0 900 
3/1 1 /97 1 88. 1 0.47 7.69 3.6 460 
... 3/1 8/97 238.7 0.45 1 5. 88 2.0 930 3/24/97 261 .0 0.50 1 3.56 3.6 450 4/1 /97 236.9 0.39 1 5. 65 5.2 650 
417197 748.5 0.39 6.98 24.6 1 080 
Ill 4/1 4/97 420.0 0.40 1 1 .39 23.2 1 395 4/22/97 1 00.3 0.20 1 4. 1 1 4.8 1 400 4/29/97 1 1 1 .6 0. 1 9  1 6.71 9.0 1 1 20 
5/5/97 1 02.0 0.27 1 4.43 6.2 550 
.. 05/1 3/97 85.4 0.30 1 6.22 8.6 no 05/1 9/97 54.3 0. 1 9  1 3.79 4.2 930 05/27/97 52. 1 1 .21 32.90 4.4 1 300 
06/02/97 92.3 0. 1 6  1 7.05 8.8 1 1 30 
.. 06109197 584.9 0. 1 8  8.05 1 50.0 3600 06/1 6/97 1 20.6 0.26 6.69 1 6. 7  1 450 06/24/97 209.1 0.99 7.93 1 8.8 2090 
07/01 /97 1 93.8 0.25 8.04 31 .8 1 295 
... 07/08/97 61 .4 0.31 6.55 0.4 500 0711 4/97 384.7 0.24 6.91 82.0 1 970 07/23/97 1 64.2 0. 1 3  5.80 35.0 680 
07/30/97 85.0 0.21 6. 1 8  1 1 3.0 1 260 
- 08/05/97 1 1 0.2 0. 1 8  5.60 1 5.6 1 01 0  0811 1 /97 48.9 0. 1 3  5.64 3.0 1 00 08/1 8/97 98.6 0. 1 3  5.76 21 . 6  440 
08/25/97 97.5 0.08 6.08 1 0. 8  650 
... 09102197 1 76.5 0.09 4.76 8.2 81 0 09/08/97 324.0 0.07 4.29 54.2 1 480 09/1 5/97 304.4 0.21 5.45 84. 4  1 550 
09122197 378.6 nd 4.52 44. 6  1 620 
IIIII 1 0/02/97 1 92.8 1 5.75 4.91 3.8 2380 1 0/06/97 283.7 6.29 1 7.48 27.5 31 70 1 0/1 5/97 486�3 0.86 6.94 21 .4 1 730 
1 0/22/97 1 35. 5 1 .08 . 7.44 43.0 81 0 
.. 1 0/27/97 358.3 0.49 9.93 1 53.2 1 980 1 1 /03/97 1 71 .2 4.34 1 1 .22 4. 4 1 440 . 1 1 /1 0/97 1 58.3 3.21 1 5.97 2.6 930 
1 1 /1 7/97 1 1 7.0 3.48 20.82 1 .0 270 
1 1 /25/97 1 30.6 3.63 1 4.09 22.2 830 
1 2/01 /97 21 8.9 2.86 1 1 . 1 4  1 1 .2 830 
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